The study aimed at understanding the current avifauna characteristics, like composition, species diversity and evolution, in the city of Kinshasa. The study was conducted from 2006 to 2014, using observation, photography and Japanese nets. Results of the study indicate that there are 131 species of birds, which represents 40 families and 16 orders. Avifauna of Kinshasa represents 11% of species of the all country. Among those species, 12 are new. Passerines are the most, representing 86 species and 21 families, and are the most diversified. Few species have extended their geographical distribution and some are migratory. Overtime, avian fauna of Kinshasa region has undergone a lot of changes in its composition and diversity. Horizontal extension of the city associated with the consecutive various changes of the habitats seems to be the principal factors which modulate those characteristics. However, the study found that the majority of these species were under precarious statute of conservation.
Introduction
  
Goals of the Study
Birds have been the subject of several studies in the Democratic Republic of Congo (DRC), formerly called Belgian Congo and after Zaire [1] [2] [3] [4] [5] [6] before his actual name. The town of Kinshasa is among localities, where various collections of data were carried out but its birds are mixed with those of the whole country.
The first study of the birds of Léopoldville (Kinshasa) was done about 50 years ago; even though it was enriched thereafter [7] , only few data on the birds of Kinshasa still are available.
Kinshasa is a city that has undergone a lot changes, so was its habitat. The present study, which is a follow-up of a previous study that was conducted 13 years ago [8] , intended to show specificity of the avian fauna of Kinshasa, its diversity as well as its current main characteristics.
Habitat
Kinshasa, formerly called Leopoldville, was founded in December 1881 [9] and had a population of 5,000 inhabitants in 1884, living on 115 ha with a density of 43.5 inhabitants/ha [10] . Kinshasa become the political capital of the country and acquired the status of a province. Currently, the city extends on an area of 9,984.5 km 2 [10] . Its population was estimated at more than 8 million inhabitants in 2010 [11] and very close to 10 million today. It is a sprawling town located in the Southwest of the country with Southern latitude 4°-5° and Eastern longitude 15°-16°30′ [12] . Its climate is of tropical type AW4 according to the classification of Köppen [13] . From geomorphologic standpoint, Kinshasa presents varied aspects: plain zone with low terraces along the shores of the Congo River. However, when moving away from the Congo River, Kinshasa also presents a succession of hills from lowlands to the Bateke Plateau, which prolongs to the one of Kwango.
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Considering its area, the city covers a mosaic of habitats, with a various and diversified flora settlement which has not entirely been studied [14] [15] [16] [17] [18] [19] . Downtown area is particularly occupied by fruit trees, among which mango (Manguifera indica), avocado (Percea Americana) and palm oil (Elaeis guineensis) are the most representative. The urban districts constitute its own field with several fruit trees, of which it is necessary to include papaya (Carica 
Materials and Methods
The authors combined direct observation of birds by the binoculars with Japanese nets capture. The authors had explored various locations, like forest, gardens, dwelling house including a vegetation able to attract birds, along the rivers, etc.. In some cases, the authors also used a Canon IXUS 4 camera and an Olympus camera for pictures. For the identification of species, many works were used [20] [21] [22] [23] [24] [25] [26] [27] . Phylogenetic classification [28, 29] has brought many changes at the level of the orders, families, genera and species of birds. In this work, recent classification [30] [31] [32] was used.
Referring to prior data [7] , it seemed that many species had changed names or systematic position or both. Thus, the authors brought up to date names of birds and their systematic positions as indicated on Table 1 before generating a general list of the known species of Kinshasa.
Results
Composition
Current avian fauna of Kinshasa has 16 orders, 41 families and 131 species (Table 2) . Sparrows are the most with 21 families and 86 species. The majority of these species mainly live in open habitats; few are forest birds like Bulbul, few others are aquatic birds particularly Herons and the last are ubiquist birds like Columbidae. Some pictures of those birds are in Fig. 1 .
Specific Diversity
Among the above species listed, there is an unequal distribution of species between orders and families. Passerines are the most representative in diversity of species and they include 86 species which is 66% of birds. In second position, there are two ordersPiciformes and Coraciiformes. Each one of them has two families with nine species for the first and eight species for the latter, respectively. All other orders have one or two families with one or three species.
Geographical Repartition
The results contain seven species, whose presence indicate the extension of their geographical repartition. In these species, Upupa epops is non Passerine bird and the others are breeding birds. 
Migratory Birds
Conservation
Only two species-grey parrot (Psittachus erythacus) and Western cattle erget (Bubulcus ibis) are included in the Congolese law on hunting (law No. [7] *Means names of families and species of birds were assigned by authors in Ref. [7] ; [30] [31] [32] **means names of families and species of birds were assigned by authors in Refs. [30] [31] [32] . 
Evolution
In term of evolution, it has to be pointed out that changes occurred over time in the composition and
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diversity of birds in Kinshasa. Table 3 
Discussion
Composition and Diversity
The number of bird's species currently recorded in Kinshasa is higher than 111 species [8] previously reported. The number of birds in DRC vary with authors: 1064 [33] , 1086 [22] , 1099 [34] , 1118 [35] , 1149 [36] , 1176 [37] , 1180 [31] , 1181 [38] , 1185 [39] .
According to these numbers, data from the research indicate that about 11% of the birds of DRC live in Kinshasa shelters. The authors believe that this report could be improved in the future. Among the listed species, Passerines are the most representative in diversity of species and they include 86 species which account for 66% of birds. Comparing present data with others [22] , the Passerines of Kinshasa represent 14% of species of those of the whole country. In this order, only six among the 21 families recorded are well represented. In a decreasing order, they are Estrildidae, Ploceidae, Pychnonotidae, Muscicapidae, Nectarinidae and Cisticolidae. These six families together represent 61 species, i.e., 70.9% of species of the Passerines of Kinshasa.
According to the current data, none of the species known as endemic in DRC has been observed so far in Kinshasa.
Geographical Distribution
There is a difference in opinion of several authors as to geographical distribution of some species of Campethera cailliautii
Ceuthmochares aereus
Chrysococcyx cupreus
Cichladusa ruficauda x x x 8
Cinnyris cupreus
Colius striatus x x x 10
Cyanomitra verticalis
Dendropicos fuscescens
Estrilda melpoda x x x 13
Euplectes hordeaceus
Eurillas virens
Halcyon senegalensis
Lanius collaris
Melaenornis pallidus
Merops pusillus
Milvus aegyptius
Neolestes torquatus
Passer griseus
Platysteira cyanea
Ploceus cucullatus
Ploceus Pytilia afra
Uraeginthus bengalus
Ardea cinerea x 160
Bubo poensis
Calamonastes undosus x 162
Cecropis senegalensis
Falco tinnunculus
Plegadis falcinellus x 165
Phyllastrephus scandens x 166
Prinia bairdii x 167
Psalidopcorne pristoptera x 168
Saxicola torquatus x 169
Terpsiphone batesi x 170
Terpsiphone viridis x Total 80 111 131 [7] : species of birds were referred to Ref. [7] ; [8] : species of birds were referred to Ref. [8] ; this study: species of birds were referred to this study; x: species were noted by the authors.
birds. This is the case of seven species described below. Eremomela icteropygialis (Cisticolidae) for example, is known only in the province of Katanga, while Melocichla mentalis (Macrosphenidae) exists only in the North, East and South of the country [27] . This geographical distribution of the two species could also be extended to the province of Bas-Congo [22] . Generally, Upupa epops (Upupidae) is a species that is largely represented in Africa, except in the forest and desert parts of the continent [22] . However, the picture used for Upupa epops [22] looks like an Upupa africana [27] . In Africa, Upupa epops is a Scandinavian species and its presence could be seen in the Northern part of DRC; while Upupa africana southerner would be inventoried in Kinshasa as well [27] . The authors observed an individual of Upupa africana at the "Plateau des Residents" (a residential area of the professors of the University of Kinshasa); whereas Upupa epops was observed in Maluku and a specimen of the species was captured in Institut Supérieur Pédagogique (ISP) of Gombe in the middle of the city of Kinshasa. Could this be the same species or two species living together in Kinshasa? This question remains open. The geographical distribution for Uraeginthus begalus (Estrildidae) seems to be limited to the extreme Southern part of the country [27] , or "near Kinshasa" [22] ; it is one of the most common and regular species in Kinshasa. Ploceus velatus (Ploceidae) is a species confined in the Southern part of Africa; it is reported in the Northwestern region of Angola [27] . In DRC, the three subspecies would be limited to the Northeastern and the Southeastern parts of the country [22] .
Criniger barbatus (Pycnonotidae) is limited to West Africa [25, 27] . This species is located only in "large equatorial wet forest at low altitude" [22] . In the area of Kinshasa, the Bulbul was captured in gallery of local forests. The presence of Cercotrichas hartlaubi (Muscicapidae) is dubious in the area of Kinshasa [22, 27] .
The presence of all these birds captured or observed in Kinshasa, tells us that these species have widened their geographical distribution.
Migratory Birds
Kinshasa locates on both the East Atlantic byway and the East Africa West Asia byway of migratory birds [40] and receives some Passerine and non-Passerine migrating species at times. Some species of that category must be mentioned. A crew of 10 individuals of glossy ibis (Plegadis falcinellus, Threskiornithidae) was observed during nearly one week in February 2010 in one of the swamps of the Ndjili River slightly at upstream of the bridge which has the same name. Several birds were observed to fly over the airport of Ndolo in West-East direction around 5:00 pm in 2011. Recently in 2013, these birds were seen to whirl above the cemetery of Kinkole at 2:00 pm, probably; they were exploring the surroundings of the Congo River, which is not far from these locations. Those species are found of aquatic habitats [22, 41] . For the garden, warblers (Sylvia borin, Sylviidae) were captured in the grassy zones of Kinshasa region. Herons (Ardeidae) specimens have a large member of migrating species which are regularly observed at river's bank in DRC. [22, [41] [42] [43] . The grey heron (Ardea cinerea, Ardeidae) belonged to the species which visited river's bank and marshy zones of the area of Kinshasa. 
Conservation
Current text on the conservation of wild fauna in DRC (law No. 82-002 of May 28, 1982 regulating hunting) divides the animal species into three categories as the lists of Washington Convention of March 3, 1973 . According to that law, only grey parrot (Psittacus erithacus) appeared on the first list. On the second list, the Western cattle egret (Bubulcus ibis), globally owls and barn owls were found. We thus think that Western barn owl (Tyto alba) is included in this category. No glossy ibis (Plegadis falcinellus) migrating as the African sacred ibis (Threskiornis aethiopicus), was observed in Kinshasa, but selected on this list. All other birds' species belong to the third list (not mentioned) in DRC.
The area of Kinshasa has a hunting reserve at Bombo-Lumene. The reserve was created mainly for hunting mammals especially buffaloes (Syncerus cafer), and not for protecting birds which are suffering from various forms of human exploitation, without taking into account their status of conservation.
Evolution
As we see above, the list of known birds in Kinshasa is long and comprise of 170 species (Table  3) , which includes Passerines and non-Passerines. That list highlights three principal characteristics. The first category includes species, which occur in the urban environment and therefore are adapted to the human presence for several years. Forty-one species belong to this category ( On one hand, the presence of the lesser black-backed gull (Larus fuscus) informs us that formerly Malebo Pool has less human presence than it is today, until attracting species to live in coastal zone of the marine environments. On the other hand, the absence of the pied crow (Corvus albus), in the past, omnipresent specie currently in downtown, indicates the degree of degradation of the urban environmental quality of Kinshasa. The third category consists of 90 species (Table 3: from No. 81 to No. 170). In general, the group contains species whose habitats are of similar types of those of the other categories, and in fact Passerines are the most numerous. These facts agree with the idea that birds are good indicators of the state and the health of an ecosystem [44] [45] [46] [47] . That situation can be also explained by urban expansion in zones where grassy savannas are the dominant formations of vegetation, as in Maluku, Nsele and the Plateau of Bateke which constitute the peripheral zones of Kinshasa. Let us note that the two municipalities-Maluku and Nsele, are qualified "urbano-rural municipalities" and extend on an area representing 85.8% of the entire city of Kinshasa [10] . Their vegetation is mainly characterized by a mosaic of savannas, and is favorable habitats for Passerines of open areas. This vegetation is not occurring in the central part of the city. It is the case for the majority of those species. Thus, it is not a new colonization of the urban environment but a consequence related to urban expansion. This enlargement of the town includes new species of birds formerly wild and later forced to cohabit with men.
Conclusions
Avian fauna of Kinshasa, Democratic Republic of Congo, is rich in number of species and diversity. In actual habitats, this fauna contain species of various ecological statutes. These facts can be due to the lateral extension of town which includes main wild areas.
